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PROBLEM TO BE SOLVED: To obtain the subject composition 
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point at temperatures ranging from 168 to 4 73°C and 
having excellent PTCR 

properties even if used at high temperatures. 

SOLUTION: This ceramic composition with 

{Ba<SB>l-x</SB>Pb<SB>x</SB>)TiO<SB>3</SB> (0 . l≤ (x) <1) as 
the matrix is 

incorporated with 0.05-0.2 mol.%, based on the matrix, of a 
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agent and 0.3-20 mol.%, based on the matrix, of boron oxide 
(B<SB>2</SB>0<SB>3</SB>) , and also an excess of 1-5 mol.%. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the barium titanate lead system semi-conductor porcelain constituen 
which has the PTCR property which has the Curie point of arbitration and was excellent in the temperature of 168-47 
degrees C also in the use in an elevated temperature. 
[0002] 

[Description of the Prior Art] Conventionally, in order to shift the Curie point to an elevated-temperature side in the 
semi-conductor porcelain constituent of a barium titanate system, permuting a part of Ba by Pb is known. However, 
carrying out Pb permutation, degradation of the property by volatilization of Pb at the time of baking poses a problem 
In a thing 300 degrees C or more, remarkable degradation of a PTCR property arises [ the Curie point when the amo 
of Pb permutations exceeded 50 mol % especially ] by the rapid increment in room temperature resistance, in order t 
solve this problem ~ JP,4-21565,A ~ setting ~ BN (boron nitride) ~ 0.8-4.5-mol % ~ it is indicated by adding that a 
degree of sintering is improved and semi-conductor-ization is promoted. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when withstand voltage used as a PTCR thermistor low by 
existence of a big particle, said indicated porcelain constituent had the technical problem in respect of dependability, 
order to cany out growth from which particle diameter differs by baking. This invention aims at offering the barium 
titanate lead system semi-conductor porcelain constituent which has the PTCR property has the Curie point of 
arbitration and Tc excelled [ property ] m the temperature of 168-473 degrees C also in use at 300 degrees C or more 
especially. 
[0004] 

[Means for Solving the Problem] the barium titanate lead system semi-conductor porcelain constituent with which th 
invention used TiO(Bal-xPbx) 3 (0.1<=x<l) as the parent ~ setting ~ a semi-conductor-ized agent ~ a parent - 
receiving ~ 0.05-0.2-mol %, while adding boron oxide (B-2 03) ~ a parent ~ receiving - 0.3-20-mol % -- it is relate 
with the barium titanate lead system semi-conductor porcelain constituent characterized by adding and adding PbO t 
1-5 mol over% to a parent further. 
[0005] 

[Embodiment of the Invention] The addition effectiveness in the barium titanate lead system semi-conductor porcela 
constituent of this invention and the reason for limitation of the presentation range are as follows. B-2 03 lowers the 
temperature and semi-conductor-ized temperature in which a barium titanate lead system semi-conductor porcelain 
constituent forms the perovskite crystal structure, and has the effectiveness which controls evaporation of Pb at the ti 
of baking. Moreover, added B-2 03 forms melt from near 480 degree C, and particle growth of a uniform particle siz 
is urged to it by liquid phase sintering. If there are too few additions of B-2 03, liquid phase sintering will not fiiUy b 
promoted, but if many [ too ], in order to form an unusual appearance, the increment in room temperature resistance 
takes place. For this reason, the addition of B-2 03 has the good 0.3-20-mol range of % to 100 mol % of barium 
titanate lead which is a parent. Moreover, PbO added superfluously promotes uniform growth of a particle while 
lowering semi-conductor-ized temperature. In many [ too ], the rapid increment in the fall of withstand voltage or roo 
temperature resistance takes place [ the addition of Excess PbO ]. Therefore, a 5 mol % less or equal, especially 1-5- 
mol% of the addition of PbO added superfluously is desirable to 100 mol % of barium titanate lead which is a parent 
[0006] As a semi-conductor-ized agent in this invention, at least one sort in the oxide of trivalent [ like Nb 205 Y20 
Sb205, and La203 ] or a pentavalent metal is mentioned, since the addition of a semi-conductor-ized agent stops 
showing a PTCR property when many [ too ], or when too few ~ a semi-conductor-ized agent - a parent ~ receiving 
0.05-0.2-mol % ~ it is good to add. 

[0007] Room temperature specific resistance shows the value of 102 - 104 ohm-cm, and, as for the semi-conductor 
porcelain produced with the constituent of this invention, the jump width of face of resistance has 3-5 figures and a 



good PTCR property. Moreover, withstand voltage has high-reliabiUty according to a high thing, and the 

miniaturization of it is attained. 

[0008] 

[Example] Ball mill mixing was performed after weighing capacity for 1 8 hours using the pure water which added th 
dispersant so that it might become the presentation shown in Table 1 and 3 using PbO, BaC03, commercial Ti02 an 
commercial Sb 205, Nb205, and 99.9% powder of B-2 03 as a start raw material. After dehydrating, temporary 
quenching was performed at 800-950 degrees C for 20 to 60 minutes. Temporary-quenching powder performed 
grinding mixing with the ball mill for 18 hours. After dehydrating, the binder water solution was added, and it come 
by the sieve after evaporation to dryness, and fabricated by the pressure of 200kg/cm2 on the 7mm phix 1.2mm pelle 
was calcinated on the conditions held at the temperature of 1 100-1200 degrees C in atmospheric air for 1 hour. The 
ohmic **** electrode was applied to both sides of a sintered compact, and electrode baking was performed on 620 
degrees C and the conditions for 10 minutes. Measurement of the resistance-temperature characteristic and withstand 
voltage was performed using the obtained sample. Also in trivalent [ other than Nb or Sb ], and a pentavalent elemen 
the same effectiveness was acquired as a semi-conductor-ized agent. In addition, it is a thmg outside this invention 
range which attached * mark in Table 1 - 4, and it was indicated for the comparison. Production of a comparison 
sample was performed like the approach indicated in the example. 

[0009] sample numbers 1-15 are superfluous to the parent which made PbO 60-mol % - PbO - as - 5-10-mol % and 

semi-conductor-ized agent ~ Nb 205 and Sb205 - 0.065-0. 13-mol % and B-2 03 ~ two-mol % - it adds. 

[0010] sample numbers 16-23 are superfluous to the parent which made PbO 60-mol % ~ PbO ~ as an one-mol % a 

semi-conductor-ized agent ~ Nb 205 ~ 0.025-0.25-mol % and B-2 03 - two-mol % - it adds. 

[001 1] sample numbers 24-30 are superfluous to the parent which made PbO 60-mol % ~ PbO ~ as an one-mol % a 

semi-conductor-ized agent ~ Nb 205 ~ 0. 13-mol % and B-2 03 ~ 0.2-40-mol % ~ it adds. 

[0012] sample numbers 3 1-38 are superfluous to the parent which made PbO 10-90-mol % ~ PbO ~ as a two-mol % 

and semi-conductor-ized agent ~ Nb 205 - 0.065-mol % and B-2 03 - two-mol % - it adds. 

[0013] A raw material preparation presentation is shown in Table 1 and 3. Moreover, an electrical property and a 

consistency are shown in Table 2 and 4. 

[0014] 
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0.4 


26 


40 


61 


100 


0.13 


1.75 


27 


40 


61 


100 


0.13 


5 


28 


40 


Gl 


100 


0.13 


10 


29 


40 


61 


100 


0.13 


20 


30?« 


40 


61 


100 


0.13 


40 


3! 


90 


12 


100 


0.065 


2 


32 


80 


22 


100 


0.065 


2 


33 


70 


32 


100 


0.065 


2 


34 


60 


42 


100 


0.065 


2 


35 


50 


52 


100 


0.065 


2 


36 


30 


72 


100 


0.065 


2 


87 


20 


82 


100 


0.065 


2 


38 


10 


92 


100 


0.065 


2 



[0017] 
[Table 4] 



m 




Tc 










•c 


g/cm' 


Vm 




Q • cm 








20 


19 


392 


6.32 


213 


21 


22 


891 


6.55 


221 


22 


40000 


388 


6.47 


450 


23^ 


>200000000 


— 


6.34 


— 




160 


388 


6.38 


80 


25 


32 


887 


6.42 


185 


26 


30 


387 


6.44 


182 


27 


150 


393 


6.34 


230 


28 


1000 


395 


6.31 


320 


29 


85000 


897 


5.88 


340 




20000000 


— 


5.67 


— 


31 


480 


168 


5.60 


260 


32 


250 


225 


5.71 


234 


33 


680 


280 


5.77 


300 


34 


1000 


305 


5.97 


360 


35 


19 


364 


6.26 


205 


36 


160 


428 


6.48 


2S0 


37 


42O0 


450 


6.85 


320 


38 


44000 


.475 


7.12 


473 



[001 8] As for the sample to which 0.05-0.2 overover [ % and / PbO ] was added l-5-mol%, and B-2 03 was added f 
the semi-conductor-ized agent in [ 0.3-20 mol ] % to the parent of a lead titanate system so that clearly from Table 1 
4, the PTCR property that room temperature specific resistance has the value of 102 - 104 ohm-cm in the range whos 
Tc is 168-473 degrees C was acquired. 

[0019] Drawing 1 and drawing 2 show the SEM photograph Fig. showing the particulate structure of the sintered 
compact of the sample (sample number 4) which added PbO superfluously, respectively and added B-2 03, and a 
conventionally well-known sample. Conventionally, the well-known sample made Nb 205 0.13-mol %, replaced it 
with B-2 03, and made BN one-mol %, and also it produced it by the same approach as a sample number 2. By the 
well-known sample, what added B-2 03 and added PbO superfluously forms an about 5-10-micrometer uniform 
particle to the particle (2 micrometers and about 20 micrometers) being intermingled conventionally. 
[0020] Drawing 3 shows the relation between the room temperature specific resistance of the sample which added B 
03 and added PbO superfluously, and a conventionally well-known sample, and withstand voltage. From this, by 
adding B-2 03, uniform particle growth arose and improvement in withstand voltage was conventionally found 
compared with the well-known sample. 

[0021] the parent which drawing 4 reqmres for this invention - receiving ~ Pb ~ 61 -mol % (superfluous PbO:one-m 
%) - the specific resistance-temperature characteristic of the added semi-conductor porcelam (sample number 19) is 
shown. 
[0022] 

[Effect of the Invention] By adding B-2 03 and Excess PbO in barium titanate lead, the semi-conductor porcelain 
which has a good PTCR property in the range of Tc=168-473 degree C, the room temperature specific resistance 102 
104 ohm-cm can be offered. Moreover, by adding B-2 03 and Excess PbO, the porcelain which has uniform particle 
diameter is obtained and semi-conductor porcelain with high withstand voltage can be offered. Furthermore, since th 
barium titanate lead system semi-conductor porcelain constituent can be easily manufactured fi-om a cheap raw 
material, especially industrial value is very large as a PTCR ingredient of a high temperature service. 



[Translation done.] 



